Unusual redox properties of electron-transfer flavoprotein from Methylophilus methylotrophus.
The most positive redox potential ever recorded for a flavin adenine dinucleotide (FAD) containing protein has been measured for an electron-transfer flavoprotein (ETF) synthesized by Methylophilus methylotrophus. This potential value, 0.196 V versus the standard hydrogen electrode (vs SHE), was measured at pH 7.0 for the one-electron reduction of fully oxidized ETF (ETFox) to the red anionic semiquinone form of ETF (ETF.-). Quantitative formation of ETF.- was observed. The first successful reduction of ETF from M. methylotrophus to its two-electron fully reduced form was also achieved. Although addition of the second electron to ETF.- was extremely slow, the potential value measured for this reduction was -0.197 V vs SHE, suggesting a kinetic rather than thermodynamic barrier to two-electron reduction. These data are believed to be consistent with the postulated catalytic function of ETF to accept one electron from the iron-sulfur cluster of trimethylamine dehydrogenase (TMADH). The second electron reduction appears to have no catalytic function. The very positive potential measured for this ETF and the wide separation of potentials for the two electron reduction steps show that this ETF is a unique and interesting flavoprotein. In addition, this work highlights that while ETFs exhibit similar structural and spectral properties, they display wide variations in redox properties.